Section ofObstetrics and Gynaecology 229 results likely to be of great interest to future research workers studying twins or the embryology of malformations, but they are also of sufficient interest to the patient for their omission to be quite as serious as a failure to do rhesus grouping a ritual only recently thought to be too troublesome and difficult for routine use. Twins born today will be only 33 at the turn of the century and may benefit from grafts from their co-twin.
It is quite possible that singletons in societies not wishing to devote a disproportional amount of their budget to the postponement of death or unwilling to undergo the unpleasantness of immunosuppression for the rewards, may have to forego spare-part surgery. Twins, although handicapped at school examinations, may benefit. The relationship of graft rejection to type of twinning is unknown in man and confusing in the armadillo; both placentation and zygosity may be essential in giving a prognosis for grafts.
Reliable determination of monozygosity, in two-thirds of monozygotic twins, may be made by sectioning the membrane separating the two sacs; further data may be obtained from blood grouping; however, these zygosity studies can be done later: the placental section cannot.
One aspect of twin studies which has been fruitful is the study of placental enzymes systems; the multiple births provided the simplest way of collecting family material of placentas and the placenta is the only organ apart from the blood which can be studied at birthand blood cannot be obtained, in quantity, as readily as placental tissue. Already we have substantial, though negative, data on the linkage relationships of one enzyme system with other markers.
Finally, I would like to draw attention to the opportunities provided by twin-placentation for a study of immunological reactivity. If the dichorionic placenta is examined microscopically it is impossible to find any clear dividing line between the placental tissue of one twin and that of the other. Yet, the failure of the blood to mingle, except as an extreme rarity, implies that there is a true distinction between the two tissues. That is to say, cells of different genetic origin are able to live side by side without antagonism, a fact even more remarkable than the failure of maternal-foetal antagonism, where there is some mechanical separation of the layers. How or why there is this tolerance is not clear. Whether it is a peculiarity of the placental tissues or of the twins is not known and cannot be known until micro-methods of skin-grafting permit ethical experimentation.
The possibility that the curious partnership may impair immunological ability to protect the individual deserves consideration in view of the clear-cut, but unexplained, tendency for twins to die during childhood when they are clear of the immediate hazards of prematurity and trauma. Wade-Evans. The hospital labour wards and each municipal midwife are supplied with a twin-kit which includes a polythene bag and cardboard box for the placenta, two sets of tubes for the cord bloods and a sterile safety pin which is inserted through the cord of Twin 1. The Children's Hospital acts as a distribution centre for these items.
Twins may arise from one egg or from two eggs (Fig 1) . Two-egg twins must necessarily have two chorionic sacs and the placenta may be separate or fused. The theoretical possibility of fusion of the two sacs to form a single chorionic sac has been excluded by our zygosity studies (see below). One-egg twins may have two or one chorionic sacs depending upon the time of division; those that are due to the division of the embryonic disc after the formation of the amnion will have a common amniotic sac within the single chorion. It follows that all monochorionic twins must be monozygotic but dichorionic twins may be either monozygotic or dizygotic. Separate placentas always have two chorionic sacs but fused placentas may be monochorionic or dichorionic. The septum separating the two sacs of a fused placenta is therefore crucial in the determination of zygosity. If there is no septum then they are monoamniotic and monochorionic. If the septum contains amnion only then they are diamniotic and monochorionic. Both these groups must be monozygotic. If the septum contains chorion as well as amnion then the twins are diamniotic and dichorionic. This dichorionic group, whether they are separate or fused, are mainly dizygotic, but a small proportion of those of similar sex are monozygotic. They can only be determined by genotyping of all like-sex twins with dichorionic placentas. In The percentage of monozygotic dichorionic pairs is inversely proportional to the completeness of the genotyping. In the Birmingham survey this includes the following:
Blood groups: ABO, CDEe, Duffy (Fya), Kell, MNandSs Red cell enzymes: 6 PGD, adenylate kinase, acid phosphatase and phospho-gluco-mutase Placental enzyme: Alkaline phosphatase Examination of 668 pairs of twins shows that 800% are dichorionic and 90% of these are dizygotic; 200% are monochorionic, all monozygotic; 28% of the total twin pairs are monozygotic, and 28% of these are dichorionic. This figure of 28% monozygotic is lower than that found by Edith Potter (1963) in her survey of 293 pairs, mainly because of the more exhaustive differentiation of blood groups and enzymes in our study. Potter's findings of 20-8 % monochorionic is similar to ours and both are considerably lower than the 30-8 % found by Benirschke (1961) . coimmunications. A, the cord on the left has bee/i injected with bariuim-gelatin mnixture. There is an arterial anastomosis (yellow) and a less easily seen venous anastomosis (blue). B, the cord on the right has been injected as above. The vessels on the left have been filled by two fine anastomoses which course through the base of the septum The twin related uterine death of the twin on the right. Its size indicates to the placenta on the right weighed 1,700 g and its that this occurred at about 11 weeks gestation. The partner 2,700 g other twin was hor-n at 27 weeks and showed no malformations 6 Section ofObstetrics and Gynecology Our results emphasize that it is very unreliable to assume that twins of the same sex with a single placenta are monozygotic. Similarly it is far from true that separate placentas are a good indication of dizygosity.
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It is not difficult to determine whether twins are monochorionic or dichorionic and a nurse or technician with only a little training can conduct this examination with complete reliability. Neither placentas which are separate nor those which are fused with no intervening septum present any difficulty: the former must be dichorionic and the latter must be monochorionic. Those with fused placentas and a septum between the two sacs must be examined carefully: the dichorionic septum is thicker and more opaque than a monochorionic septum and the inner layer of chorion can be exposed by carefully stripping the two thin layers of amnion from each side (Fig 2) ; we take a block of the septum for histological examination, which forms a reliable check on the macroscopic findings (Fig 3) . Furthermore it is impossible to remove the dichorionic septum without damaging the surface of the placenta and there will still be a chorionic septum after the amniotic membranes have been completely stripped from both placentas (Fig 4) . By contrast, when the two amniotic membranes are stripped from a monochorionic placenta no indication of the septum remains (Fig 7) . Further examination is not needed to determine the number of chorionic sacs, but examination of twin placentas has other points of interest.
Dichorionic placentas, either fused, or separate, have a; completely independent circulation; material injected into the vessels of one cord will not pass to the placental tissues or vessels of the other twin (Fig 4) . The existence of chimeras in binovular twins, however (Dunsford et al. 1953 , Nicholas et al. 1957 , Booth et al. 1957 , Ueno et al. 1959 , Velez-Orozco 1961 , Chown et al. 1963 , indicates that there must be a few exceptions to the rule; we have encountered two examples in our survey and, to date, they are the only two acceptable cases of transplacental anastomoses in dichorionic placentas; both were monozygotic so that the question of chimerism did not arise ( Fig 5) .
By contrast it is exceptional to find monochorionic placentas without vascular anastomoses (Fig 6) . The communication is usually artery to artery (Fig 7) and we have seen a few examples of the acute transfusion syndrome resulting from such anastomoses: one of the twins is intensely plethoric and the other pale but they are otherwise equally developed. This acute emergency must arise during delivery as the hvmoglobin levels and the packed cell volumes of the twins are equal at birth; only after a few hours do the levels fall in the anwmic twin. The peculiar thing about this syndrome is that it appears to be a rare occurrence, whereas such anastomoses are extremely common; perhaps minor degrees pass unnoticed. Before labour this type of anastomosis appears to cause no trouble, presumably because there is an equal pressure on both sides of the arterial or venous communication; perhaps for this reason such communications are sometimes found obliterated by thrombosis of considerable duration. Benirschke & Driscoll (1967, p 111) laid stress on the occurrence of arteriovenous communications through the capillaries of villous tissue lying between the two components of monochorionic placentas; they paid tribute to Schatz who described these features some ninety years ago. Fig 8 shows an arterial anastomosis which has been ligated: this was the only channel by which barium mixture (which will not enter capillaries) passed from the placenta on the left to that on the right; subsequent injection of the cord on the right with indian ink (which does pass through capillaries) showed another anastomosis which is in the centre of the picture: here the vein from the right dips into the placental tissue alongside an artery from the left and the indian ink has discoloured the barium in the artery. A histological section from the underlying cotyledon shows barium and indian ink in a common stem villus indicating the presence of intravillous anastomoses ( Fig 8B) .
There seems to be little doubt that these oneway artery-capillary-vein communications may affect the intrauterine development of the twins: the donor twin may simply be retarded in weight or length or may perish and form a foetus papyraceus as in Fig 9. This may be represented by a small cyst in an apparently singleton placenta and is easily overlooked. The recipient twin on the other hand becomes larger and plethoric and there may be acute hydramnios. Benirschke & Driscoll (1967, p 165) , analysing 500 twins, found a total mortality of 14-2 %. This is similar to our figure and like them we find a higher mortality in monochorionic placentas: it is probable that a significant proportion is due to some form of vascular anastomosis in the placenta.
Inequality in the size of a pair of twins is not always due to placental anastomoses. Fig 10  shows Monoamniotic twins have the highest foetal mortality but the reason is not clear; one cause in our series is entanglement of the two cords (Wharton et aL. 1968 ). All conjoined twins are of course monoamniotic. The thoracopagus shown in Fig 11I had a single cord with six vessels. Acardiac twins (Fig 12) are always monochorionic and usually monoamniotic; they take various forms and may consist of a small amorphous mass; their tissues are kept viable by placental vascular anastomoses with the other twin who may show enlargement of the heart but is usually well formed.
